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(54) Improved clamp and clamp supporting apparatus, 



(§7) An improved clamp and clamp supporting 
apparatus includes a clamp (12) of semicircular 
arcuate segments (12a, 12b) with enlarged ear 
portions having bolt studs (40) positioned the- 
reon in a staggered pattern. Through holes are 
drilled in the ear portions in a complementary 
pattern to receive the bolt studs (40) of adjacent 
clamp segments (12a, 12b) with nuts (42) 
threaded thereon to secure the clamps around 
abutting clamp hubs and maintain the hubs in 
sealed relationship. One of the clamp hubs has 
paired guide rods (16, 18) extending therefrom 
on opposite sides engaging mating holes in the 
clamp to allow positioning the clamp in a des- 
ired position without requiring additional sup- 
port means. 
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Background 

This invention concerns a device for supporting a 
connection apparatus of the type often used in the oil- 
field industry for connecting tubular members in sea- 
led relationship. These connection apparatuses are 
referred to as "clamps" and are used in a variety of 
applications such as connecting valves to outlets of 
wellhead housings, connecting wellhead housings in 
series in vertical relationship and connecting large 
pressure control devices known as blowout preven- 
ters in end-to-end relationship. These clamps are pre- 
ferred over conventional bolted flange connections in 
many situations as they require a fewer number of 
bolts to be tightened and are therefor usually quicker 
to install or remove. 

In the larger sizes however, these clamps are 
heavy and unwieldy and require some additional 
means for supporting them in a preferred position dur- 
ing installation. Previously, such means have 
included ad hoc methods as supporting the clamps 
with a fork truck or using various rigging arrange- 
ments with cables or straps supported by whatever 
hoisting equipment was available. These methods 
have proven unacceptable as the surrounding struc- 
ture of the wellhead or blowout preventer interfered 
with the rigging arrangement or use of the fork truck. 
Additionally, these installations must often be done in 
hostile weather environments or underwater which 
impose even more problems in handling these large 
connecting structures. 

This invention is for an apparatus which supports 
a clamp on one hub of a clamp type connection to faci- 
litate installation and removal of the clamp. The inven- 
tion also has a unique configuration for the bolts used 
to hold the clamp in its clamped position which allows 
a greater number of smaller bolts to be used on a 
clamp of conventional configuration. This use of smal- 
ler bolts allows lighter, easier to handle wrenching 
means to be used. 

Prior clamp connections include the J. D. Watts et 
al. U. S. Patent No. 2,766,829 which discloses a 
clamp of the type whose installation the present 
invention is intended to facilitate. A seal ring typically 
used with this type of connection is also disclosed. 

The R. L. Crain et al. U. S. Patent No. 3,403,931 
shows a modification to the clamp of Watts whereby 
an axially extending shallow groove is cut in the clamp 
halves to allow flexure of the clamp body to better dis- 
tribute the stresses developed in the clamp body dur- 
ing installation. 

Another form of clamp connection is disclosed by 
B. Saunders in pending U. S. Patent Application 
07/458,957 filed December 29, 1989 and assigned to 
the same assignee as the present application. This 
clamp connection uses a plurality of collet segments 
urged into engagement with hubs configured to 
receive them by a pairof cam rings operated by axially 



disposed bolting means. No means for holding the 
segments or cam rings during installation or removal 
is disclosed. 

5 Summary 

The subject invention relates to a novel apparatus 
for holding a conventional clamp in an initial open 
position during placement around the hubs to be 

10 joined. In its preferred embodiment, one of the hubs 
to be joined by a clamp has four threaded holes dis- 
posed on the hub. A pair of holes are positioned on 
opposite sides of the hub, with threaded guide rods 
positioned therein. Mating holes are drilled through 

15 the clamp halves which guide and support the clamps 
from their initial open position to a closed position 
whereby the clamps initially contact the tapered back- 
faces of the clamp hubs. Suitable bolting means are 
disposed on the lugs or ears of the clamp. A tightening 

20 of the bolts allows the hubs to be preloaded into a 
position of abutting sealed engagement. The lugs of 
the clamp have a plurality of studs disposed thereon 
in a novel staggered configuration which allows the 
use of smaller studs albeit a larger number on a clamp 

25 of the same nominal size. These smaller studs allow 
the use of lighter, more easily handled wrenching 
means. Upon completion of the installation, the guide 
rods may be removed from the hub if desired. The 
studs are of sufficient length to allow the nuts to 

30 remain on the studs when the clamp is fully open. 

An object of the present invention is to provide an 
apparatus which facilitates the installation and 
removal of large clamps typically used in the oilfield 
industry. 

35 Another object of the invention is to provide a sup- 

porting apparatus for clamps which requires only mini- 
mal modification of existing clamp hub configurations 
and does not interfere with the normal operation of the 
clamp. 

40 A further object of the present invention is to pro- 

vide a novel configuration for the bolting arrangement 
on a clamp required to maintain the clamp secured on 
the clamp hubs in order to reduce the size and weight 
of the wrenching means typically required to install 

45 these clamps. 

A still further object of the present invention is to 
provide a clamp hub connection wherein the clamp 
segments, studs and nuts are retained on one hub to 
eliminate any loose pieces. 

50 

Brief Description of the Drawings 

These and other objects and advantages of the 
present invention are setforth below and furthermade 
55 clear by reference to the drawings wherein: 

FIGURE 1 is an elevation view, partly in section, 
of the clamp supporting apparatus supporting the 
clamp on the lower clamp hub of a blowout preventer 
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which is suspended overa mating clamp hub on a wel- 
lhead connector. 

FIGURE 2 is an elevation view of the clamp sup- 
porting apparatus with the blowout preventer hub con- 
nected to the wellhead connector hub by the clamp. 

FIGURE 3 is a sectional view taken along lines 3- 

3 of FIGURE 1 of the clamp supporting apparatus and 
clamp in the fully open position. 

FIGURE 4 is a sectional view taken along lines 4- 

4 of FIGURE 2 of the clamp supporting apparatus and 
clamp in the fully closed position. 

FIGURE 5 is a sectional view taken along lines 5- 

5 of FIGURE 4 showing details of the bolt stud 
arrangement on the bolting lugs. 

Description of the Preferred Embodiment 

With reference to FIGURE 1 , the improved clamp 
and supporting apparatus is denoted generally by 
numeral 10 and is composed of clamp assembly 12 
and guide rods 14. Guide rods 14 have external 
thread 16 formed at their inner end and wrenching 
flats 1 8 at their outer end as seen in FIGURES 3 and 
4. Guide rods 14 are disposed horizontally in tapped 
holes 20 in the enlarged portion 22 of clamp hub 24 
to support clamp assembly 12 in its open position. 
Clamp hub 24 is disposed on the lower end of blowout 
preventer 26 with a similarly shaped clamp hub 28 on 
the upper end thereof. Wellhead connector 30 seal- 
ingly engages hub 32 of wellhead housing 34 in a 
manner well known to those skilled in the art. Clamp 
hub 36 is disposed on the upper portion of wellhead 
connector 30 and is of the same size as clamp hub 24 
for engagement therewith. Seal ring 38 is placed 
within clamp hub 36 before hub 24 is lowered into 
position thereon. 

Clamp assembly 12 is composed of arcuate 
clamp halves 1 2a and 1 2b and suitable bolting means 
as studs 40 and nuts 42. Clamp halves 12a and 12b 
are semicircular in plan view as best seen in FIG- 
URES 3 and 4 with bolting ears or lugs 44 disposed 
at each end. Clamp halves 12a and 12b are mirror 
images of one another differing only in the arrange- 
ment bolt studs 40 on bolting lugs 44. 

As best seen in FIGURE 5, clamp halves 12a and 
1 2b have tapered internal profiles 46 and 48, respect- 
ively, which engage complementary profiles 24a and 
36a of hubs 24 and 36. When nuts 42 are tightened 
on studs 40 to the position shown in FIGURE 4 the 
sealed connection shown is established. Seal ring 38 
is held in position by the engagement of clamp hubs 
24 and 36 in a manner well known to those skilled in 
the art. 

Studs 40 are arranged in a staggered pattern as 
best seen in FIGURE 5. Each bolting lug 44 has three 
studs 40 engaged in drilled and tapped holes 50 and 
three drilled through holes 52 as shown with the pat- 
tern in clamp half 12a being a mirror image of the pat- 



tern of clamp half 1 2b. The drilled holes 52 on a given 
bolting lug 44 of a clamp half as 12a receives the 
studs 40 of its mating clamp half 12b. This staggered 
arrangement of holes 52 and studs 40 allows a closer 

5 spacing of the bolting means, thereby allowing a 
larger number of smaller studs for a clamp of a given 
size. Each stud 40 has cross drilled holes 54a and 54b 
therein for purposes to be explained hereinafter. 
A typical sequence of operations for use of the 

w improved clamp and supporting apparatus 10 would 
be as follows. Guide rods 14 are installed in hub 22 
as seen in FIGURE 1 with clamp assembly ^suppor- 
ted thereon. FIGURE 3 shows this assembly in plan 
view with clamp halves 1 2a and 12b in the fully open 

15 position to allow clearance for installation over mating 
hub 36. A cotter pin 56 or piece of welding rod (not 
shown) may be inserted in holes 54a and 54b to 
ensure nuts 42 are not removed from studs 40 and 
clamp halves 12a and 12b cannot be prematurely 

20 moved to a closed position. As previously noted, seal 
ring 38 is placed within the bore of mating hub 36. 

Blowout preventer 26 is lowered into position atop 
wellhead connector 30 with hubs 22 and 36 in face to 
face contact. Cotter pins 56 are removed from holes 

25 54b thereby allowing clamps halves 12a and 12b to be 
manually positioned on guide rods 14 with internal 
profiles 46 and 48 contacting complementary profiles 
24a and 36a of hubs 24 and 36. Nuts 42 can then be 
tightened on studs 40 to the position shown in FIG- 

30 URES 2 and 4 by suitable wrenching means, not 
shown. If desired, guide rods 14 can be removed 
using wrenching flats 18. When removal of clamp 
assembly 12 is required, guide rods 14 can be rein- 
stalled in tapped holes 20 of hub 22. Nuts 42 can then 

35 be loosened and unscrewed to a position adjacent 
holes 54a. Clamp halves 12a and 12b are then man- 
ually guided on guide rods 14 to a position as shown 
in FIGURE 3 and cotter pins 56 placed in holes 54b 
to maintain the clamp halves in the full open position 

40 while the blowout prevented 26 is lifted from wellhead 
connector 30. Reassembly is then accomplished as 
previously described. 

If an operator desires to use the improved clamp 
support apparatus with a clamp of conventional con- 

45 figuration, i. e., without the improved staggered bolt- 
ing means configuration, the following steps are 
required. The hub that is to support the clamp during 
installation must have holes drilled and tapped therein 
in the parallel configuration as shown in FIGURE 3 

so and 4. Guide rods can then be installed therein as on 
the preferred embodiment. The clamp halves to be 
installed can be drilled with holes in a parallel configu- 
ration through the clamp body complementary to the 
placement of the guide rods in the hub. The clamp hal- 

55 ves can then be supported on the guide rods for ins- 
tallation in the manner described for the preferred 
embodiment. 

It should be noted the scope of the invention is not 
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limited to the hubs and clamps lying in a horizontal 
plane as described for the preferred embodiment. The 
scope of the invention encompasses embodiments in 
which the hubs and damps lie in a vertical plane as 
well as a horizontal plane or any position therebet- 
ween. Additionally, the scope of the invention 
includes embodiments in which there are more than 
two arcuate segments to the clamp body. 



5. A fluid conduit connection apparatus according to 
claim 4, wherein : 

said guide rods (14) extend through said 
arcuate clamping segments. 



6. A fluid conduit connection apparatus according to 
claim 5, wherein : 

said guide rods (14) threadedly engage 
said hub, and 

5 said guide rods are removable from said 

hub when said clamping segments are in clamp- 
ing engagement with said first and said second 
hub profiles. 

7. A fluid conduit connection apparatus according to 
claim 6, wherein : 

the number of arcuate clamping segments 
(12a, 12b) is two, and 

said guide rods are parallel to said bolting 
means (40). 

8. A clamping apparatus of the type used in the oil- 
field industry in which abutting tubular members 
having enlarged end portions with tapered back- 
faces, are held in sealing engagement by clamp 
halves (12a, 12b), with a complementary internal 
profile (46, 48), which engages said backfaces, 
comprising : 

a pair of clamp halves (1 2a, 1 2b) with a lug 
at each end, 

a bolting means (40) disposed on each lug 
(44) cooperating with a lug of said opposite clamp 
half to secure said end portions in abutting rela- 
tionship, 

a support means for maintaining said 
clamp halves in a planar position when said 
clamp halves are disengaged from said enlarged 
end portions, and 

a sealing means disposed between said 

hubs. 

9. A clamping apparatus according to claim 8, whe- 
rein said bolting means includes : 

a plurality of threaded studs (40) engaging 
threaded holes in said lugs, 

said studs (40), disposed in staggered 
relationship on said lugs (44), to minimize spac- 
ing between adjacent studs, 

said lugs (44) having mating holes in com- 
plementary staggered relationship to the studs of 
a mating lug, 

said mating holes receiving said studs 
when said clamp halves (12a, 12b) are in clamp- 
ing engagement with said enlarged end portions, 
and 

said clamp halves are retained in clamping 
engagement by threaded nuts (42) engaging said 
studs. 

55 10. A clamping apparatus according to claim 9, whe- 
rein : 

said studs (40) are of sufficient length to 
permit said clamp halves to be opened to a posi- 
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Claims 

1. A fluid conduit connection apparatus, compris- 
ing : 

a first hub (24), 15 
a second hub (36), 

a sealing means (38) disposed between 
said hubs, 

a clamping means (12) for retaining said 
hubs in abutting sealed relationship, and 20 

a support means for maintaining said 
clamping means in a preferred position prior to 
installation. 

2. A fluid conduit connection apparatus according to 25 
claim 1, wherein : 

said support means is positioned on either 
of said first and said second hubs, and 

said support means guides said clamping 
means from an undamped to a clamped position. 30 

3. A fluid conduit connection apparatus according to 
claim 2, wherein said support means includes : 

a plurality of rods (14) extending trans- 
versely from said hub, and 35 

said rods are of sufficient length to support 
said clamping means (12), in its preferred posi- 
tion prior to installation. 

4. A fluid conduit connection apparatus according to 40 
claim 3, wherein said damping means includes : 

a plurality of arcuate clamping segments 
(12a, 12b) surrounding said hubs, 

said clamping segments having an internal 
profile (46,48) for mating with an external profile 45 
(24a, 36a) on said hubs (24, 36), 

said segments having a lug (44) at each 
end with bolting means (40), disposed thereon, 
and 

said bolting means cooperating with the so 
lug of said adjacent segments (1 2a, 12b), to sec- 
ure said hubs in abutting relationship. 
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tion allowing their installation over said enlarged 
portion while said studs are in engagement with 
said lugs, and 

said studs have means thereon for holding 
said clamp halves (12a, 12b) in their open posi- 5 
tion. 

11. A clamping apparatus according to claim 10, whe- 
rein said support means includes : 

a plurality of guide rods extending trans- 10 
versely from either of said first and second tubular 
members, 

said guide rods (14) guide said clamp hal- 
ves from their open to their clamped position, and 

said rods are of sufficient length to support 15 
said clamp halves in said planar open position 
prior to installation. 

1 2. A clamping apparatus according to claim 1 1 , whe- 
rein : 20 

said guide rods extend through said clamp 
valves and threadedly engage said enlarged por- 
tion of said tubular members, and 

said guide rods are removable from said 
enlarged portions when said clamping halves are 25 
in clamping engagement with said enlarged por- 
tions. 
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